Abstract. The potato (Solanum tuberosum) has been cultivated globally for food for millenia. Potato contains proteinase inhibitor II, which catalyzes the release of cholecystokinin (CCK), leading to delayed gastric emptying in humans. The present study investigated the anti-obesity effects of Slendesta™ Potato Extract (SLD), a standardized potato extract containing 5% proteinase inhibitor II, in the ob/ob obese mice. Three doses of SLD (50, 150 or 300 mg/kg) were orally administered to ob/ob mice once a day for 28 days, whereas control mice were administered distilled water. Four weeks after SLD treatment, the changes in body weight, food consumption, epididymal fat weight, serum chemistry, insulin, leptin and adiponectin contents, and fat histopathology were determined and compared with ob/ob mice treated with 750 mg/kg conjugate linoleic acid. As a result of SLD treatment in the obese mice, body weight, food consumption, epididymal fat, serum biochemistry, histomorphological changes of fat and pancreas were significantly and dose-dependently decreased compared with ob/ob control mice. These obesity and type 2 diabetes associated alterations were significantly inhibited after SLD treatment for 28 days. Thus, the present results indicate that SLD has potential as an alternative therapeutic agent for obesity.
Introduction
The worldwide incidence of obesity associated with metabolic syndrome continues to escalate, despite the increased awareness and global efforts to understand its pathogenesis and develop treatments (1) . Dysregulated energy homeostasis may result from a reduction in physical activity, increased energy-dense food availability and overconsumption, combined with genetic, social and economic complicating factors (2) . Among the critical determinants for the development of obesity may be an increase in the regional distribution of body fat (i.e., abdominal obesity). Abdominal obesity may present with a number of atherogenic risk factors, including hypertension, dyslipidemia, alterations in coagulation and inflammatory cytokine profiles, and hyperinsulinemic insulin resistance (3) . As an expected consequence, there has been an increase in morbidity and mortality due to cardiovascular disease (4) .
Prior studies have been conducted to elucidate the association between increased adiposity and insulin resistance. Adipokines (2) including leptin and adiponectin, which are secreted by adipocytes, may modulate the sensitivity of insulin, whose action activates multiple signaling events following phosphorylation of insulin receptor, among other molecules, in patients with type 2 diabetes (5-7).
A number of oral anti-diabetic medicines including thiazolidinediones and metformin are currently used for improving insulin resistance (8) . However, currently available medications for metabolic syndrome exhibit various adverse effects and high rates of secondary failure (9) . Thus, there has been a growing interest and focus on complementary and alternative approaches to metabolic syndrome (10) .
Conjugated linoleic acid (CLA) refers to a group of isomers of linoleic acid (cis-9, cis-12 octadecadienoic acid). CLA has been reported to possess certain anti-carcinogenic (11), Anti-obesity and anti-diabetic effects of a standardized potato extract in ob/ob mice anti-atherogenic (12) and immunomodulatory (13) activities, in addition to exhibiting anti-obesity and anti-diabetic effects (14, 15) . In addition, CLA treatment during adipocyte differentiation reduces lipid accumulation and inhibits the expression of peroxisome proliferator-activated receptor gamma, a nuclear receptor that activates genes involved in lipid storage and metabolism (16, 17) . A CLA dosage of 750 mg/kg has been shown to confer anti-obesity and anti-diabetic effects on ob/ob obese mice (18) .
The potato tuber (Solanum tuberosum) is the source of potato proteinase inhibitor (PPI) II, which elicits a satiety response (19) and delays gastric emptying in humans (20) . While several methods to isolate and purify PPI II have been developed for use in a laboratory setting, they are all laborious and expensive (21) (22) (23) . Considering the low yield and complexity of PPI II isolation, crude PPI concentrate containing a number of thermostable proteinase inhibitors, including PPI II, has previously been developed (24) . This crude concentrate exhibited satiety-promoting activity in vivo and enhanced the cholecystokinin (CCK) release in a similar manner to PPI II (25) . Slendesta ® Potato Extract 5% Powder (SLD) is a standardized potato extract that contains 5% PPI II. The present study was conducted to determine the anti-obesity and anti-diabetic effects of SLD on ob/ob mice, which are leptin-deficient and which is an established mouse model of obesity. The highest dosage of SLD used was 300 mg/kg. In previous clinical and in vivo studies (25, 26) , which employed ~15 mg/kg PPI II, satiety response and anti-obesity effects were observed.
The present study investigated the anti-obesity and anti-diabetic effects of SLD, with the aim of determining its potential as a complementary or alternative agent for the management of metabolic syndrome. SLD dosages of 50, 150 and 300 mg/kg were administered orally once a day for 28 days to ob/ob mice. Body weight, food consumption, organ weight, serum chemistry and cytokines associated with obesity and diabetes were measured.
Materials and methods
Materials. SLD, a light beige-colored powder, was provided by Kemin Food L.C. (Des Moines, IA, USA). SLD was composed of 78.9% carbohydrates, 15.3% protein and ~20 mg/g Na. CLA capsules containing a light pink solution were purchased from RexGene Biotech Co., Ltd., (Chungwon-gun, South Korea). SLD was stored at 4˚C in a refrigerator, and CLA capsules were stored in a desiccator to protect them from light and humidity until use. SLD and CLA were dissolved or suspended in distilled water on the day of first administration.
Animals. Five normoglycemic wild-type C57BL/6JJms mice (5-weeks-old; Japan SLC, Inc., Shizuoka, Japan), and 25 male genetically obese mice (C57BL/6JHam-ob/ob 5-weeks-old; SLC) were used following acclimatization for 28 days. The mice (n=5 per polycarbonate cage) were housed in a room controlled for temperature (20-25˚C) , humidity (40-45%) and alternating 12-h light/dark cycles. Standard rodent chow (Samyang Foods, Wonju, Korea) and water were supplied ad libitum. SLD (50, 150 or 300 mg/kg) or CLA (750 mg/kg) solutions were administered by gastric gavage once a day for 28 days. Equal volumes of distilled water were orally administered in the wild-type and ob/ob control mice. All mice were sacrificed on Day 28 post-administration by exsanguination following intramuscular injection of Zoletil 50 (0.05 ml/kg; Virbac Korea Co. Ltd., Seoul, Korea). The present study was approved by the Institutional Animal Care and Use Committee of Daegu Hanny University (IRB approval no. DHU2011-016; Gyeongsan, Republic of Korea).
Body weight. Body weight was measured once a day for 28 days, from one day prior to the initiation of administration (Day -1) using an automatic electronic balance (Precisa Gravimetrics AG, Dietikon, Switzerland). At the initiation of administration (Day 0) and at sacrifice (Day 28), all experimental animals were fasted overnight (~12 h, with no restriction of water intake) to reduce the differences from feeding.
Mean daily food consumption. An equal quantity of food (150 g) was supplied to each cage, and the remaining food was weighed after 24 h using the aforementioned automatic electronic balance. These measurements were conducted on Days 1, 7, 14, 21, 25 and 27. The difference between the supplied and remaining diet represented was the individual mean daily food consumption of mice (g/day/mouse).
Organ weight. Following sacrifice, the weights of the pancreas and epididymal fat pad were measured. To reduce the differences from individual body weights, relative weights (%) were calculated using the body weight at sacrifice.
Blood glucose levels. At sacrifice, blood was collected from the caudal vena cava under anesthesia. The collected blood was deposited into a sodium fluoride glucose vacuum tube (BD Biosciences, Franklin Lakes, NJ, USA), and plasma was separated by centrifugation at 1,100 x g for 10 min at room temperature. Blood glucose levels were detected using an automated blood analyzer (TBA-200FR; Toshiba, Tokyo, Japan).
Plasma insulin levels.
To detect plasma insulin levels, blood was collected at sacrifice via the caudal vena cava under anesthesia, and the collected blood was deposited in heparin pretreated vacuum tubes (BD Biosciences) for plasma separation. Plasma insulin levels were assayed with enzyme-linked immunosorbent assay kit (ELISA; Boehringer Mannheim GmbH, Mannheim, Germany) as previously detailed (27) .
Serum biochemical parameters. At sacrifice, ~1 ml blood was collected from the caudal vena cava under anesthesia. All blood samples were centrifuged at 21,130 x g for 10 min at 4˚C using a clotting activated serum tube (Vacutte ® ; Greiner Bio-One GmbH, Kremsmünster, Austria). Next, levels of serum total cholesterol (TC), free fatty acid (FFA) and triglyceride were detected using an Olympus AU400 automated blood analyzer (Olympus Corporation, Tokyo, Japan).
Serum leptin and adiponectin levels. To quantify serum levels of leptin and adiponectin, serum was separated from the collected blood using a standard method and ELISAs were performed as previously described (28) . Briefly, serum leptin levels were determined using a Mouse Leptin ELISA (cat. no. EZML-82K; EMD Millipore, Billerica, MA, USA) and serum adiponectin levels were detected using a Mouse/Rat adiponectin ELISA kit (Otsuka Pharmaceutical Co., Ltd., Tokyo, Japan), according to the manufacturer's protocols.
Histopathology. After measuring the organ weight, the splenic lobes of pancreas, epididymal fat pad and dorsal abdominal fat pad attached on the muscularis quadratus lumborum were sampled. Sampled tissues were fixed in 10% neutral buffered formalin (Sigma-Aldrich, St. Louis, MO, USA). After paraffin embedding (Leica Microsystems GmbH, Wetzlar, Germany), 3-4 µm serial sections were prepared. Representative sections were stained with hematoxylin and eosin (H&E; Sigma-Aldrich) for light microscopy (Eclipse 80i; Nikon Corporation, Tokyo, Japan) examination. The histological profiles of individual organs were observed.
Histomorphometry. Based on the previous histomorphometrical analysis of metabolic mice (29) or diabetic rats (27, 30) , adipocyte deposition and hypertrophy, percentages of pancreatic zymogen granule occupied regions, pancreatic islet numbers, and occupied percentages were determined. The mean diameters of epididymal and dorsal abdominal white adipocytes were calculated as an indicator of adipocyte hypertrophy in restricted view fields on a computer monitor using an automated image analysis system (iSolution FL ver. 9.1; IMT iSolution Inc., Quebec, Canada). The mean diameter was expressed in µm and a minimum of ten white adipocytes per each fat pad was measured. Thickness of dorsal abdominal fat pad (mm) was measured using an automated image analysis process. Mean area occupied by zymogen granules were calculated as percentages between one field of liver (%/mm 2 of pancreatic parenchyma) using an automated image analysis process. Mean number of pancreatic islets were counted using an automated image analysis process located in appropriate regions of pancreas (n/10 mm 2 of pancreatic parenchyma). Mean areas occupied by the pancreatic islets was calculated as percentages between the appropriate pancreas field (%/10 mm 2 of pancreatic parenchyma) using an automated image analysis process. The samples were analyzed by the same histopathologist who was blinded to sample identity.
Immunohistochemistry. Additional prepared serial sectioned tissues were immunostained using an immunohistochemical avidin-biotin-peroxidase kit (Vectastain Elite ABC kit; cat. no. PK-6200; Vector Laboratories, Inc., Burlingame, CA, USA), according to a previously described method (31) . Briefly, the tissue sections were incubated with guinea pig anti-insulin (1:100; cat. no. ab7842; Abcam, Cambridge, UK) or rabbit anti-glucagon (1:50; cat. no. ab8055; Abcam) polyclonal antibodies. Based on previous histomorphometrical analyses of endocrine cells of normal ddN mice (32) and diabetic rats (27, 30) , cells displaying >10% immunoreactive density of insulin and glucagon were regarded as positive immunoreactive (IR). The number of insulin-and glucagon-IR cells and the ratio of insulin-IR to glucagon-IR cells were determined. Mean numbers of insulin-IR and glucagon-IR cells were counted in restricted view fields (mm 2 of pancreatic parenchyma) on a computer monitor using an automated image analysis process. The aforementioned ratio was determined based on these values. The samples were analyzed by the same histopathologist who was blinded to sample identity.
Statistical analysis.
All values are expressed as the mean ± standard deviation. Statistical analyses were conducted using SPSS for Windows, version 14.0K (SPSS, Inc., Chicago, IL, USA). Multiple comparison tests for different dose groups were conducted. Variance homogeneity was assessed using the Levene test. If the Levene test indicated no significant deviations from variance homogeneity, the obtain data were analyzed by one-way analysis of variance test followed by the least-significant differences (LSD) multi-comparison test. In cases where significant deviations from variance homogeneity were observed with the Levene test, the Kruskal-Wallis H test was conducted. When a significant difference was observed in the Kruskal-Wallis H test, the Mann-Whitney U-Wilcoxon Table I . Body weight detected during 28 days of oral treatment of SLD and CLA in ob/ob mice. Rank Sum W test was conducted to determine the specific pairs of group comparison. The criterion for statistical significance was set at either P<0.05 or P<0.0.1.
Results

Body weight change.
Prior to the initiation of administration of the study products, all ob/ob mice displayed significantly (P<0.01) increased body weight compared with the wild-type mice. Significantly decreased body weight was detected in mice treated with CLA and SLD (150 and 300 mg/kg dose) from days 20, 22 and 23 compared with ob/ob control. Furthermore, the body weight gain during the 28-day administration period was decreased in these treatment groups compared with ob/ob control, and this reduction was significant in the 150 and 300 mg/kg SLD groups (Table I) .
Mean daily food consumption. Significant (P<0.01) increases of mean daily food consumption were detected in all ob/ob mice compared with wild-type control. However, mice treated with CLA and 150 or 300 mg/kg SLD exhibited significant (P<0.01) decreases in mean daily food consumption from Day 14 compared to the ob/ob control (Table II) .
Epididymal fat and pancreatic weight change. Significant (P<0.01) increases in epididymal fat pad weight were detected in ob/ob control mice compared with the wild-type control at sacrifice. However, these increases were significantly (P<0.01) decreased by treatment of CLA and 150 or 300 mg/kg SLD. Mice treated with 50 mg/kg SLD showed similar epididymal fat pad weights as compared with ob/ob control mice (Table III) . Significant (P<0.01) decreases in relative pancreas weight were detected in all ob/ob mice regardless of treatment, compared with the wild-type control. However, no meaningful changes in absolute pancreas weight were evident in the CLA and SLD treated-mice compared with the ob/ob control mice (Table III) .
Blood glucose. Significantly (P<0.01) increased blood glucose levels were detected in ob/ob control mice compared to the Absolute organ weight (g) Relative organ weight (% of body weight) wild-type control. However, the blood glucose levels were significantly (P<0.01) reduced by the treatment with CLA and SLD (150 and 300 mg/kg) compared to the ob/ob control. Mice treated with 50 mg/kg SLD displayed similar blood glucose levels as the ob/ob control (Table IV) .
Plasma insulin levels. Significantly (P<0.01) increased plasma insulin levels were detected in ob/ob control compared with the wild-type control. However, these increases were significantly (P<0.01) inhibited by treatment with SLD (150 and 300 mg/kg) compared to the ob/ob control. In mice treated with 50 mg/kg SLD, the plasma insulin levels were similar to the levels in the ob/ob control mice (Table IV) .
Serum TC, FFA and triglyceride levels. Significant (P<0.01) increases of serum TC levels were detected in ob/ob control compared to the wild-type control. However, serum TC levels were significantly (P<0.01) decreased in mice treated with CLA and 150 or 300 mg/kg SLD compared to the ob/ob control (Table IV) . Significant (P<0.01) increases in serum FFA and triglyceride levels were detected in the ob/ob control compared with the wild-type control. However, these increases in serum FFA and triglyceride levels were significantly (P<0.01) decreased by treatment with CLA and 150 or 300 mg/kg SLD compared with the ob/ob control (Table IV) .
Serum leptin and adiponectin levels. Significant (P<0.01) decreases of serum leptin levels were detected in ob/ob control compared to the wild-type control. However, similar serum leptin levels were detected in mice treated with the three doses of SLD and CLA compared with the ob/ob control (data not shown). Significant (P<0.01) decreases of the serum adiponectin levels were detected in ob/ob control mice compared to the wild-type control. However, the serum adiponectin levels were significantly (P<0.01) increased in mice treated with 150 and 300 mg/kg SLD compared to the ob/ob control. In mice treated with CLA and 50 mg/kg SLD, the serum adiponectin levels were similar to the levels in ob/ob control mice (Table IV) .
Adipocyte diameters and the deposited abdominal fat pad thickness. Significant (P<0.01) increases of epididymal and abdominal adipocyte diameters were detected in the ob/ob control compared to the wild-type control. However, diameters of both adipocyte types were significantly (P<0.01) decreased in mice treated with CLA and SLD (150 and 300 mg/kg) compared to the ob/ob control. Mice treated with 50 mg/kg SLD showed a similar trend compared to the ob/ob control (Table V and Fig. 1 ). Significant (P<0.01) increases of the deposited abdominal fat pad thickness were detected in the ob/ob control mice compared to the wild-type control. However, the abdominal fat pad thickness was significantly (P<0.01) decreased in mice with CLA and SLD (150 and 300 mg/kg) compared to the ob/ob control. In mice treated with 50 mg/kg SLD, a similar trend as the ob/ob control mice was observed (Table V and Fig. 1 ).
Exocrine pancreas zymogen granule contents. Significant (P<0.01) decreases in the exocrine pancreas zymogen granule contents (the percentages of exocrine pancreas occupied by zymogen granules) were detected in ob/ob control mice compared to the wild-type control mice. However, the exocrine pancreas zymogen granule contents were significantly (P<0.01 or P<0.05) increased in mice treated with CLA and SLD compared to the ob/ob control, except for mice treated with 50 mg/kg SLD (Table VI) . Histological profiles of the pancreas (magnification, x100 in the left panels and x400 in the right panels). Marked decreases in exocrine pancreas zymogen granule contents (the percentages of exocrine pancreas occupied by zymogen granules) were detected in the ob/ob control compared to wild-type control. However, the exocrine pancreas zymogen granule contents were increased in mice treated with CLA (750 mg/kg) and SLD (150 or 300 mg/kg), compared to the ob/ob control. In addition, increases in pancreatic islet numbers and percentages of islet occupied regions were detected in the ob/ob control compared to wild-type control. However, these events were reduced by treatment with CLA (750 mg/kg) and SLD (150 and 300 mg/kg) compared to the ob/ob control. (A and B) Wild-type mice, (C and D) ob/ob control mice, (E and F) CLA-treated ob/ob mice and (G and H) 50, (I and J) 150 and (K and L) 300 mg/kg SLD-treated ob/ob mice (stain, hematoxylin and eosin; scale bars, 80 µm). SLD, Slendesta™; CLA, conjugated linoleic acid; IS, pancreatic islets. (Table VI and Fig. 2) .
Pancreatic islet insulin-IR and glucagon-IR cells.
Significant (P<0.01) increases of insulin-IR and glucagon-IR cells were detected in the ob/ob control compared to the wild-type control, resulting from marked hyperplasia of endocrine cells. However, these increases were significantly (P<0.01) (Table VII and Figs. 3 and 4) .
Discussion
Obesity has been a major public health concern for decades, particularly in developed countries. Obesity is an expensive burden on society, increasing medical care costs and affecting the available labor pool (33) . At the individual level, obesity is a growing health issue; obesity-related health problems include hyperlipidemia, diabetes mellitus and cardiovascular diseases (34) . Efforts to reduce obesity have included research that has increased understanding of the association between increased adiposity and insulin resistance (2, 7) . Metabolic syndrome refers to the simultaneous combination of obesity and related diseases, including diabetes, hypertension, hypercholesterolemia and hypertriglyceridemia (35) . Therefore, a complex disease animal model is required in order to discover or develop novel drugs and/or alternative/complementary therapies against metabolic syndrome.
In the present study, to understand the anti-obese and anti-diabetic effects of SLD in genetically induced obese-ob/ob mice, SLD was orally administered once a day for 28 days. The effects were compared to untreated ob/ob and normoglycemic wild-type mice. CLA was used as a reference drug, which affects obesity and diabetes.
Increased mean daily food consumption was detected in the ob/ob mice at each time point compared with the wild-type mice. CLA presently decreased the daily food consumption when compared to the ob/ob mice, and showed anti-diabetic and anti-obesity effects, which is consistent with a previous study (18) . Similar results were observed with SLD at 150 and 300 mg/kg dose, and lead by the end of the study to a normalization of food consumption to a level similar to that observed in wild-type mice. It is possible that SLD operates by a similar mechanism of action as CLA. SLD is a standardized potato extract containing 5% PPI II, which elicits a satiety response (19) and delays gastric emptying in humans (20) . This is peculated to occur via the increased release of CCK, one of the most extensively studied peptides involved in the regulation of food intake (25) . However, the possibility that other In addition, an increased accumulation of adipose tissues is a common feature in obesity, and adipocyte hypertrophy has been observed in a previous histological examination (36) . Adipose tissues are considered to be an organ for energy storage, and also an endocrine and secretory organ (37) . Adipose tissues secrete adipokines and changes in the expression, secretion and activity of these adipokines as a result of obesity may be implicated in the development of various diseases including insulin resistance (2, 37) . Among these, leptin was initially investigated as a satiety signal regulating food intake and energy expenditure and was found to effectively reduce appetite and feed intake (38) . Therefore, deficiencies in leptin signaling or functioning in the hypothalamus are speculated to contribute to the development of obesity (38) . Adiponectin (also known as Acrp30) is a novel adipokine that has been recently identified (39) . It is exclusively expressed in adipose tissue (40) and is abundantly released into the circulating blood (41) . More recently, obesity-related decreases in plasma adiponectin levels have been reported in humans (42) and experimental animals (43) . Furthermore, it has been shown that hypoadiponectinemia is closely related to insulin resistance (2) . In the present study, 150 and 300 mg/kg SLD directly inhibited the deposition of adipose tissues and the hypertrophy of adipocytes, while improving serum adiponectin abnormal changes in ob/ob mice, similar to CLA. These results are indicate that the favorable effects on diabetes-related obesity may be induced by SLD concentrations as low as 150 mg/kg. However, neither CLA nor SLD had an influence on the serum leptin levels in ob/ob mice, which are deficient in leptin.
Obesity leads to the development of pancreatic steatosis, acinar cell atrophy and a diminution in the number of zymogen granules (44, 45) . The increase of zymogen granules in exocrine pancreatic acinar cells indicates the production of digestive enzymes, particularly for lipid and protein digestion (46) . In the present study, the decline in pancreatic zymogen granules was histopathologically detected in ob/ob control mice compared to wild-type control mice, which indicated a large release of pancreatic juice to remove the lipids. Consequently, the contents of pancreatic zymogen granules were markedly decreased. However, this decrease of zymogen granules in the exocrine pancreas was markedly inhibited by treatment with 150 and 300 mg/kg SLD, which was similar to the effects of CLA. Therefore, the anti-obese effects of SLD and CLA appear to mediate the inhibition of lipid digestion by decreasing the pancreatic enzyme production. PPI II is active in eliciting a satiety response (19) and delayed gastric emptying in humans (41) , elevating the circulation of cholecystokinin (CCK) (25) . We propose that the anti-obesity effects of SLD may include the inhibition of lipid and protein digestion by decreasing the release of pancreatic enzymes. However, further investigation is warranted to elucidate a mechanism underlying this phenomenon.
Hyperglycemia is the primary symptom of diabetes, and it must be controlled to effectively treat diabetes (47) . All ob/ob mice used in the present study also showed hyperglycemia. Hyperglycemia was markedly and significantly decreased by treatment with 150 and 300 mg/kg SLD, but not 50 mg/kg SLD, providing direct evidence that >50 mg/kg SLD is necessary for a potent anti-diabetic effect. Increased insulin secretion is in part related to pancreatic islet hyperplasia in the progression of insulin-resistance in type-2 diabetes (48). Pancreatic islet insulin-producing cells are increased in area and in number, leading to increased insulin secretion to maintain glucose homeostasis. Glucagon-producing cells also increase in similar proportions to the increase in insulin cells (48) . In the present study, a marked increase in islet-occupied regions and insulinand glucagon-producing cells were observed in ob/ob control mice with normal insulin/glucagon cell ratios. However, treatment with CLA and SLD (150 and 300 mg/kg) brought the endocrine pancreas secretion of insulin in the ob/ob mice to normal levels. These results suggest that SLD exerts a protective effect against insulin resistance. Progression of chronic diabetes in ob/ob mice is associated with the development of hyperlipemia (18) . The critical problem in hyperlipemia is elevated levels of serum FFA, triglyceride and TC (49) . Similar favorable hypolipidemic, anti-obesity and anti-diabetic effects were observed in mice treated with 150 mg/kg SLD, compared with 750 mg/kg CLA in the present study.
The presents results suggest that 28 days of continuous oral treatment of SLD effectively improved or normalized the parameters associated with obesity and diabetes and their related complications in ob/ob mice. Thus, SLD may be a promising alternative therapeutic agent for the treatment of metabolic syndrome, mediated by an already known mechanism, through the food intake regulatory peptide CCK. However, further investigations are required to identify the specific mechanism by which the observed effects of SLD are mediated.
